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DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE  MARYLAND 


PREFACE 


This  report  la  praparad  undar  guldanca  contained  la  cha 
Racmaudad  Guidelines  for  Safety  laapacclon  of  Dams,  for 
Phase  I  Investigations.  Coplas  of  chasa  guldaliaas  aav  ba 
obcaload  fro®  cha  Of flea  of  Chlaf  of  Engineers,  Washiagcoa, 

D.C.  20314.  Tha  purposa  of  a  Phasa  I  lavaaclgacloo  Is  co 
Identify  axpadldoualy  choaa  iaas  which  aay  posa  hazards  co 
human  Ufa  or  proparcy.  Tha  assaasaanc  of  cha  ganaral  con¬ 
dition  of  cha  da®  la  baaad  upon  avallabla  daca  and  visual 
loapacdooa.  Oacallad  lavaaclgacloo,  and  analysas  involving 
copographlc  napping,  subaurfaca  lavas clgac loos,  ease lag,  and 
dacailad  computational  avaluacloas  ara  bayood  cha  scopa  of  a 
Phasa  I  lavaaclgacloo;  howavar,  cha  invasclgadon  la  lnetndad 
co  ldanclfy  any  aaad  for  such  scudlas. 

In  ravlawing  chis  raporc,  Ic  should  ba  raallzad  chac  cha 
raporcad  condldon  of  cha  da®  Is  baaad  oo  obsarvaelons  of 
flald  coodidoos  ac  cha  daa  of  laapacclon  along  with  daca 
avallabla  co  cha  lnspacdon  team.  In  casas  whara  cha  rasarvolr 
was  lovarad  or  draioad  prior  co  laapacclon,  such  acclcn, 
whlla  lap roving  cha  scabllley  and  safacy  of  cha  daa,  renovas 
cha  normal  load  on  cha  scruccura  and  aay  obacura  certain  con¬ 
ditions  which  alghc  ocharvlsa  ba  daceccable  if  lnspeccad 
undar  cha  normal  oparaclng  environment  of  cha  scruccura. 

Ic  la  Important  co  aoea  chac  Cha  condition  of  a  daa  depends 
on  masrous  and  conacancly  changing  lncarnal  and  external 
condldona,  and  la  evolutionary  In  nature.  Ic  would  be 
incorrect  co  assume  chac  cha  present  condition  of  cha  da® 
will  continue  co  rapresenc  cha  condldon  of  cha  daa  ac  soae 
point  in  cha  future.  Only  through  frequent  inspections  can 
unsafe  conditions  ba  detected  and  only  through  condnuad 
care  and  maintenance  can  Chase  condldona  ba  prevented  or 
corrected. 

Phasa  I  Inspections  ara  noc  Intended  co  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  cha 
established  Guidelines,  cha  spillway  design  flood  la  baaad 
on  Cha  eaciaaced  "Probable  Maximum  Flood"  for  cha  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Tha  spillway  design  flood  provides  a  aaaaura  of 
relative  spillway  capacity  and  serves  as  an  aid  In  deter¬ 
mining  tha  need  for  aura  detailed  hydrologic  and  hydraulic 
scudlas,  considering  cha  size  of  cha  da®.  Its  ganaral  con¬ 
dition  and  tha  downstream  daaage  potential. 


3.  Repairs  should  bs  made  Co  ths  spillway  concrecs  and 
masonry  on  a  ragulsr  basis. 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


Tha  assasaaanc  of  Laka  Mokoaa  Daa  is  basad  upon  visual 
observations  aade  at  the  time  of  inspection,  review  of 
available  records  and  data,  hydraulic  and  hydrologic  coapu- 
tations  and  past  operational  performance. 


Lake  Mokoaa  Dam  is  a  high  hazard  -  intermediate  size  dam. 
The  Spillway  Design  Flood  is  the  PMF. 


V 

The  inspection  and  review  of  data  of  Lake  Mokoaa  Daa  did  not 

reveal  any  probleas  of  anv  emergency  nature.  The 

daa  appears  to  be  in  fair  condition  with  many  deficiencies. 


The  existing ‘spillway  and  reservoir  are  capable  of  passing 
approximately' 1ST  of  the  PMF  (Probable  Maxiaua  Flood).  Rased 
upon  criteria  established  by  the  Corps  of  Engineers,  the  spillway 
is  termed  seriously  inadequate.  If  Lake  Mokoma  Daa  should  fall 
due  to  overtopping,  the  hazard  to  life  and  property  downstream 
from  the  daa  would  be  significantly  increased  from  that  which 
would  exist  Just  prior  to  overtopping.  As  a  result  of  the 
seriously  inadequate  spillway,  the  daa  is  considered  an  unsafe 
non-eaergency  daa. 


The  following  recommendations  and  remedial  measures  should  be 
instituted  laaedlacely. 


1.  A  detailed  hydrologic  and  hydraulic  study  should  be 
conducted  by  a  professional  engineer  knowledgeable  in  daa 
design  to  increase  spillway  capacity.  The  spillway  capacity 
should  be  increased  in  accordance  with  the  Corps  of  Engineers 
guidelines. 


2.  A  trash  hoam  should  be  Installed  to  prevent  blockage 
of  the  spillway. 


4.  The  seepage  exiting  froa  the  dovnstreaa  slope  should 
be  aonltored  on  a  weekly  basis  for  quantity  and  turbidity. 


NAME  OF  DAM:  Laka  Mokoma  Daa 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Sullivan 
STREAM:  Mill  Creek 
DATE  OF  INSPECTION:  June  29,  1979 


ASSESSMENT 


i.  Because  of  the  high  level  of  seepage  and  the  potential 
!  r  piping  t  *>  develop,  a  stability  analysis  should  b«  conduct-  1 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
LAKE  MOROMA  DAM 
NDI  I.D.  NO.  PA  359 
DER  I.D.  NO.  57-3 

SECTION  I 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  The  National  Daa  Inspection  Act,  Public 
Lav  92-367,  authorized  the  Secretary  of  the  Ary,  through 

the  Corps  of  Engineers,  to  Initiate  a  program  of  Inspection  of 
dasu  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  Inspection  Is  to  determine 
If  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake  Mokoma  Dam  consists  of  an 
earth  embankment  constructed  over  a  timber  crib.  The  upstream 
slope  Is  approximately  2H:1V  and  covered  with  riprap.  The 
downstream  slope  is  approximately  3H:1V  and  grassed.  The  crest 
width  Is  12  feet.  The  crest  of  the  dam  la  traversed  by  a  powerllne 
along  ?he  downstream  edge.  The  outlet  works  Is  located  approxi¬ 
mately  100  feet  to  the  left  of  the  emergency  spillway  and  consists 
of  a  wet  well,  valve  and  pipe.  The  exposed  portion  of  the  pipe 
downstream  consists  of  a  24"  corrugated  metal  pipe.  This 
corrugated  metal  pipe  may  be  an  extension  of  the  outlet  works 

when  the  downstream  slope  was  flattened.  The  type  of  valve  and 
pipe  making  up  most  of  the  outlet  works  la  unknown.  The 
emergency  spillway  Is  located  on  the  right  abutment  and  consists 
of  a  concrete  lined  chute.  The  spillway  is  68.5  feet  long  with 
a  concrete  pier  In  the  middle  of  the  spillway  supporting  a  bridge 
over  the  spillway.  The  spillway  exit  channel  Is  approximately 
100  feet  long  and  consists  of  a  trapezoidal  shaped  concrete 
chute. 

b.  Location.  The  dam  Is  located  on  Mill  Creek,  a  tributary 
to  Loyalsock  Creek,  approximately  1/2  mile  east  of  LaPorte, 

Sullivan  County,  Pennsylvania.  Lake  Mokoma  Dam  can  be  located  on 
the  LaPorte,  U.S.G.S.  7.5  minute  quadrangle. 

c.  Size  Classification,  i^k,  Mokoma  Dam  Is  an  Intermediate 
size  structure  (14  feet  high,  1198  acre-feat). 

d.  Hazard  Classification.  Lake  Mokoma  Dam  Is  a  high  hazard 
dam.  Downstream  conditions  indicate  that  loss  of  more  than  a  few 
lives  Is  probable  should  the  structure  fell  (See  Section  3.1e). 
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e.  Ownership.  Leke  Mokoaa  Daa  la  owned  by  the  Lake  Mokoma 
Aasocledon.  Correspondence  should  be  addressed  Co: 

Lake  Mokoaa  Assoc lac  Ion 

LaPorce,  PA  18626 

717-238-9331 

f.  Purpose  of  Dea.  Lake  Mokoaa  Dea  Is  used  for  recreadon. 

g.  Design  and  Conat ruction  Hlscory.  Lake  Mokoaa  Daa  was 
conscrucced  by  Lake  Mokoaa  Company  of  Kennett  Square,  Pennsylvania, 
a  land  developaenc  agency.  The  fadllcy  was  originally  conscrucced 
and  used  for  recreadon  before  1890.  The  original  eabankaenc 
conslsced  of  a  scone  filled  healock  crib  covered  wlch  double 

wood  sheeclng  on  che  upscreaa  side.  The  scone  fill  crib  formed 
a  scable  unlc  for  Che  cross  secclon  while  Che  double  sheeclng 
provided  wacer  tightness.  Pervious  fill  on  both  sides  of  Che 
daber  crib  added  required  scablllcy  Co  che  cross  secdon.  The 
original  conacrucdon  provided  no  cuCoff  device  chac  penetrated 
che  foundacion  for  che  purpose  of  decreasing  under  seepage . 

A  major  porcion  of  che  structure  failed  In  November  1926  and  che 
daa  was  noc  repaired  and  puc  back  Into  service  undl  1928.  The 
concrete  spillway  was  constructed  In  1928,  Incorporating  a  steel 
sheec  pile  cutoff  thac  penetrated  che  foundacion  materials 
beneath  che  spillway.  The  spillway  cucoff  was  continued  across 
che  repaired  secclon  of  che  embankment  by  the  installation  of  a 
concrete  cucoff  wall  founded  ac  a  lower  elevation  Chan  che  botcom 
of  che  sheec  piling  placed  beneath  the  spillway.  The  concrete 
cucoff  continues  to  the  left  of  the  emergency  spillway  for  approx¬ 
imately  120  feet.  The  end  15  feet  of  the  concrete  cutoff  was 
placed  against  che  upstreaa  face  of  the  originally  placed  timber 
cribbing.  A  clay  material  was  used  to  backfill  the  upstreaa  side 
of  the  newly  constructed  cucoff  and  gravel  fill  was  used  as 
downscreaa  fill  material.  The  remaining  380  feet  of  the  embank¬ 
ment  did  not  have  the  core  wall  placed.  No  repairs  were  done  to 
this  portion  of  the  embankment.  In  addition,  part  of  the  1928 
construction  Included  the  raising  of  the  undamaged  portion  of 
the  embankment  2  feet  In  eleveclon. 

The  daa  throughout  Its  history  has  been  the  subject  of  a  number 
of  complaints  originated  by  various  departments  of  the  Commonwealth 
with  regard  to  .the  safety  of  the  daa.  According  to  the  Common¬ 
wealth  records,  reports  of  some  leakage  through  the  structure  and 
complaints  of  neglect  by  che  owner  to  remove  trees  from  the  daa 
In  the  lamedlate  area  of  the  structure  have  been  recorded  a  number 
of  tlaes  since  1930.  The  spillway  mils  failed  In  1947  as  s  result 
of  a  high  discharge.  Repairs  to  the  spillway  were  completed  In  1950. 

Since  19/0,  numerous  repairs  have  been  aade  to  the  structure 
Including  riprap  of  the  upstreaa  slope,  flattening  the  downscreaa 
slope,  raising  of  the  crest  and  repair  of  the  spillway  wells. 
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»•  Drainage  A rea. 


3.2  square  alias 


b.  Dli 


f  at  Daa  Sits  (cfa). 
baoaa  flood  ac  daa  sics 


Drain  Una  capacity  ac  noraal  pool 
Eaergsncy  spillway  capacity  ac  cop 
of  daa 


Approxlaac aly  376 
Juno  1972 
•lava cion  17S8.0 
Unknown 


_  c*  novation  (U.S.G.S.  Dacua)  (feet).  -  Elevations  worked 

froa  spillway  erase  alavaclon  shown  on  construction  drawings. 


Top  of  daa  —  low  point 
Top  of  daa  -  design  height 
Mariana  pool  -  design  surcharge 
Full  flood  control  pool 
Noraal  pool 

^argency  spillway  crest 
Upscreaa  portal  -  24"  drain  Hn« 
Downs cresa  portal  -  24"  drain  Line 
Sereaabad  at  centerline  of  daa 
Maxlaua  callwater 
Toe  of  daa 

d.  Reservoir  (feet) . 


1759.7 

Unknown 

Unknown 

M/A 

1756.5 

1756.5 
Unknown 

1742.6 
1746.0 
Unknown 
1746.0 


Length  of  pool 

Length  of  noraal  pool 

e.  Storage  (acre-feet) . 

Noraal  pool 
Top  of  daa 

f •  Reservoir  Surface  (acres) 

Top  of  daa 
Noraal  pool 
Spillway  erase 


J7V 
Length 
Haight 
Top  width 

Side  Slopes  —  upscreaa 
-  downs era 

Zoning 

Zaparvlous  core 


EarehfUl  over  claber  crib 
500  feet 
14  feet 
12  feet 
2H:1V 
3H:1V 
None 


Cutoff 

Grout  curtain 

h.  Reservoir  Drain. 

Typ* 

Length 

Closure 

Access 

Regulating  facilities 

i.  Spillway. 

Type 

Length 

Crest  elevation 
Upstream  channel 
Downstream  channel 


Concrete  partial  cutoff 
vail  lu  20*  of  dan 
None 


24"  pipe  through  dan 
Approximately  110  feet 
Valve  in  wet  well  on 
upstream  slope  of  dam 
Discharge  end 
Valve  In  wet  well 


Uncontrolled  concrete  chute 
Total  68.5  feet 
Effective  66  feet 
1756.5 

Lake 

Trapezoidal  shaped  concrete 
chute,  100  feet  long 


SECTION  2 
EHGraznuuc  data 

2.1  Design.  Review  of  Information  In  the  fUu  of  tha  "  ■mi 
vaaleh  of  Pennsylvania,  Daparcaanc  of  Environmental  Resources 
revealed  chat  construction  drawings  and  (pacific at Iona  of  tha 
1928  rapalrs  vara  available  for  review.  This  data  was  reviewed 
for  thia  study  but  was  not  suitable  for  raproduction  to  ba 
inc lud ad  in  this  raport. 


2*2  Construction.  Savaral  construction  photographs  ara  tha 
only  information  available  on  construction  of  tha  rapairs  aada 
to  tha  dan.  So  data  is  svallabla  on  tha  original  construction. 

2.3  Op ara cion.  Ho  operating  records  ara  maintained.  Tha 
°'l®*r  has  Just  begun  to  record  seepage  readings  at  the  toe  of 


2.4  Evaluation. 

*•  Avalllblllcy.  Engineering  data  ware  provided  by  PennDER 
feirasu  of  Dan  Safety,  Obstructions  and  Stora  Water  Management. 
Mambars  of  the  Lake  Mokoma  Association  accompanied  the  inspection 
t***  co  answer  questions  on  new  construction  and  operation  of  tha 


b.  Adequacy.  Tha  type  and  amount  of  design  data  and  othar 
engineering  information  Is  minimal.  However,  the  information 
available.  In  conjunction  with  the  visual  inspection,  is  suffi¬ 
cient  to  complete  a  Phase  I  Report. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Find Inga. 

a.  Canaral .  Tha  onsite  Inspection  of  Lake  Mokoma  Dam  na 
conducted  by  peraonnel  of  L.  Robert  Klaball  and  Aaaociatea 
accompanied  by  members  of  the  Lake  Mokoma  Association  on  May  29, 
1979.  The  inapection  consisted  of: 

1.  Visual  Inapection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portions  of  any  outlet  works  and  other 
appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

<*.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  In  fair  condition.  The 
crest  of  the  dam  la  12  feet  wide  and  has  a  recently  placed 
gravel  foot  path  over  the  top.  The  upstream  slope  is  2H:1V 
and  covered  with  recently  placed  heavy  stone  riprap.  The 
downstream  slope  is  3H:1V  and  partially  covered  with  high 
grasses.  Seepage  Is  exiting  on  the  downstream  slope  at  a  very 
consistent  elevation  (1750  to  1752)  along  the  entire  downstream 
slope.  High  grasses  easily  mark  the  location  of  this  seepage 
zone.  At  the  toe  of  the  dam,  five  wooden  flumes  have  been 
constructed  to  collect  the  seepage.  Maximum  seepage  measured 
during  the  inspection  was  at  weir  number  three  which  was 
measured  at  approximately  2  gallons  per  minute.  The  other  four 
measuring  points  indicated  less  than  1  gallon  per  minute.  However, 
it  is  questionable  whether  these  flumes  intercept  all  of  the 
seepage  (See  page  A-12). 

c.  Appurtenant  Structures.  The  reservoir  level  at  the 
time  of  Inspection  was  at  elevation  1756.5.  The  concrete  weir 
appeared  to  be  in  fair  condition.  A  walk  bridge  is  located  over 
the  emergency  spillway  with  a  center  pier  partially  blocking  flow 
through  the  spillway.  Effective  length  of  the  spillway  opening 

is  approximately  66  feet.  The  concrete  side  walls  of  the  spillway 
exit  channel  have  recently  been  repaired.  Portions  of  the  side 
walls  are  concrete  and  portions  are  stone  masonry. 

The  drain  line  valve  is  kept  partially  opened  all  of  the  time 
because  the  valve  cannot  be  completely  shut.  It  is  reported  that 
the  owners  annually  open  the  drain  line  in  October.  The  drain 
line  was  not  operated  during  the  inspection.  The  operability 
and  condition  of  the  drain  Line  is  questionable. 


6 


d.  Reservoir  Ar— .  The  watershed  Is  covered  aostly  with 
forest.  The  reservoir  slopes  are  node rate  and  are  not  considered 
susceptible  to  aasslve  landslides  which  would  affect  the  storage 
voluae  of  the  reservoir  or  overtopping  of  the  daa  by  displacing 
water. 


3.2  Evaluation.  In  general,  the  embankment  and  appurtenant 
structures  appeared  to  be  In  fair  condition.  The  wet  areas  on 
the  downstream  slope  of  the  daa  should  be  examined  at  regular 
Intervals  and  seepage  quantity  measured. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  maintained  st  approximately 
elevation  1756.5.  Excess  inflow  is  discharged  over  the  spillway 
crest.  The  drain  line  valve  Is  reportedly  operated  yearly  In 
the  aonth  of  October.  The  daa  and  appurtenant  structures  are 
Inspected  on  a  weekly  basis  by  the  owner.  Monitoring  of  the 
seepage  exiting  from  the  downstreaa  slope  began  May  5,  1979 
and  is  performed  weekly. 

4*2  Maintenance  of  the  Daa.  Maintenance  of  the  is  usually 
performed  twice  each  year  by  the  association.  Maintenance  of  the 
daa  is  considered  fair. 

4.3  Maintenance  of  Operating  Facilities.  It  is  reported  that 
the  drain  line  valve  cannot  be  completely  shut.  The  valve  is 
reportedly  operated  once  each  year.  Maintenance  of  the  oper¬ 
ating  facilities  is  considered  fair. 

4.4  ^rnlng  System  in  Effect.  There  is  no  warning  systea  in 
effect. 

4.5  Evaluation.  Maintenance  of  the  daa  and  operating  facilities 
is  considered  fair.  The  drain  line  valve  should  be  repaired  and 
operated  on  a  regularly  scheduled  basis.  There  is  no  warning 
systea  in  effect  to  warn  downstream  residents  of  large  spillway 
discharges  or  failure  of  the  daa. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOCY 


5. 1  Evaluation  of  Features. 

a.  Design  Data.  No  design  data  la  availabla  on  tha 
hydrology  or  hydraullca  of  tha  structure. 

b-  Experience  Data.  The  maximum  flood  to  date  vaa  reportedly 
June  1972,  when  the  reservoir  level  reached  elevation  1758.0 
(376  cfs). 

c.  Visual  Observations.  The  spillway  and  spillway  discharge 
channel  appeared  to  be  In  good  condition.  The  concrete  on  the 
spillway  weir  and  spillway  walls  have  recently  been  repaired. 

During  flood  flows,  the  spillway  nay  become  partially  blocked 
because  of  the  small  opening  and  pier  In  the  alddie  of  the 
spillway. 


d.  Overtopping  Potential.  Overtopping  potential  waa 
Investigated  through  the  development  of  the  probable 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltiaore  District,  has  directed  that 
the  HEC-1  Dan  Safety  Version  systealzed  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic  Engineering 
Canter,  U.S.  Army  Corps  of  Engineers,  Davis,  California, 

July,  1978.  The  najor  methodologies  or  key  Input  data  for  this 
program  are  discussed  briefly  In  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure.  It  was 
necessary  to  make  the  following  assumptions. 

1.  Water  level  In  the  reservoir  prior  to  flood  was  at  the 
spillway  crest  elevation  1756.5. 

2.  The  top  of  dam  was  assumed  to  be  the  low  point 
(elevation  1759.7). 

3.  No  flow  through  the  drain  line  waa  assumed. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets  for 
the  computer  output  are  presented  In  Appendix  D. 

Peak  inflow  (PMF)  9211  cfs 

Spillway  capacity  1219  cfa 


*•  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood 
(SDF)  for  this  dam  la  the  PMF.  The  SDF  is  baaed  on  the  hazard 
and  size  classification  of  the  daa.  Based  on  the  following 
definition  provided  by  the  Corps  of  Engineers,  the  spillway 
is  rated  as  seriously  Inadequate  as  a  result  of  our  hydrologic 
analysis. 

Seriously  Inadequate  -  high  hazard  classification  dams 
not  capable  of  passing  SOX  of  the  PMF  without  failure 
when  there  is  a  significant  Increase  in  the  hazard 
potential  for  loss  of  life  downstream  due  to  overtopping 
failure. 

The  spillway  and  reservoir  are  capable  of  controlling  approximately 
15?  of  the  PMF  without  overtopping  the  embankment  under  conditions 
noted  during  the  inspection. 

5.4  Summary  of  Dam  Breach  Analysis.  As  the  subject  dam  cannot 
satisfactorily  pass  50X  of  the  PMF,  it  was  necessary  to  perform 
a  dam  breach  analysis  and  downstream  routing  of  the  flood  wave. 

This  analysis  determines  the  degree  of  Increased  flooding  due  to 
dam  failure.  Results  of  the  dam  breach  analysis  Indicate  that 
downstream  flooding  is  significantly  Increased.  Failure  of  the 
dam  was  assumed  to  occur  with  approximately  one  foot  of  water 
over  the  dam.  Maximum  flood  level  increase  was  approxlmat  ely 
3  feet  with  an  increase  of  3197  cfa  (110X).  These  results 
indicate  that  failure  due  to  overtopping  will  significantly 
Increase  downstream  potential  for  loss  of  life.  Detailed  results 
of  the  flood  wave  routing  are  Included  in  Appendix  D. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

••  ^^*u*l  Obaarvationa.  Tha  high  laval  of  aaapaga  exiting 

on  tha  downstream  alopa  la  of  concern.  Thla  aaapaga  ia  approxi¬ 
mately  4  to  6  feat  above  the  downstream  toa  of  the  dam  and 
approximately  4  feat  below  normal  pool.  Tha  downatraaa  material 
in  tha  embankment  conalata  of  a  sand.  Thia  material  with  a  high 
head  la  vary  susceptible  to  piping.  In  addition,  deterioration 
the  timber  cribbing  can  create  volda  and  aubaldence  areas 
in  the  crest  of  the  daa.  The  stability  of  the  structure  during 
high  head  conditions  is  questionable. 

b.  Design  and  Construction  Data.  No  stability  or  seepage 
analyses  have  been  conducted  for  the  structure. 

c.  Operating  Records.  There  are  no  operating  records. 

d.  Post  Construction  Changes.  Many  post  construction  changes 
have  been  made  as  outlined  in  Section  1.2g. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analyses  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading.  Because  of  the  low  risk  of  seismic 
occurence  and  the  visual  observations,  no  dynamic  analysis  is 
required. 


ma?m 


SECTION  7 

ASSESSMENT  AMD  RECOMMENDATIONS /REMEDIAL  MEASURES 
7.1  P—  AlMfMC. 


*•  ty.  The  dam  appear*  to  be  la  fair  condition.  The 

obnnrimtlona,  review  of  available  Inf  o  mat  ion,  hydrologic 
iraullc  calculations  and  past  operational  performance 
a  that  Lake  Mokams  Dam's  spillway  is  seriously  lnad squats, 
llway  la  capable  of  controlling  approximately  15X  of  the 
Juait  overtopping  the  obankmanc.  Mo  stability  analyses 
an  performed.  The  long  term  effect  of  the  stability 
the  extensive  seepage  and  potential  for  piping,  voids  to 
»  ***d  subsidence  la  of  concern.  The  dam  Is  considered  to 
be  an  unsafe,  non- emergency  structure. 


b.  Adequacy  of  Information.  Sufficient  info 
available  to  complete  a  Phase  I  Report. 


cion  Is 


c.  Prgancy.  The  recommendations  suggested  below  should 
be  implemented  Immediately. 


d*  Saceaalcy  for  Further  Investigation.  In  order  to 
acc<mq>llsh  some  of  the  recommendations /remedial  measures 
outlined  below,  further  Investigations  will  be  required. 


7 . 2  Raco— mdatlona/Rsmedlal  Measures. 


1.  A  detailed  hydrologic  and  hydraulic  study  should  be 
conducted  by  a  professional  engineer  knowledgeable  In  dam 
design  to  Increase  spillway  capacity.  The  spillway  capacity 
should  be  Increased  In  accordance  with  the  Corps  of  Engineers 
guidelines. 


2.  A  crash  boom  should  be  Installed  to  prevent  blockage 
of  the  spillway. 

3.  Repairs  should  be  made  to  the  spillway  concrete  and 
masonry  on  a  regular  basis. 

4.  The  seepsge  exiting  from  the  downstream  slope  should 
be  monitored  on  a  weekly  basis  for  quantity  and  turbidity. 

5.  Because  of  the  high  level  of  seepage  and  the  potential 
for  piping  to  develop,  a  stability  analysis  should  be  conducted 
of  the  structure.  Plssomsters  should  be  Installed  to  monitor 
the  phreatic  surface. 


6.  The  drain  11ns  valve  should  be  repaired.  The  valve 
should  be  operated  and  lubricated  on  a  regularly  scheduled  basis. 

7.  Regular  safety  Inspections  should  be  conducted  la 
accordance  with  provisions  stipulated  by  the  Commonwealth  of 


APPENDIX  A 


CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 


Hockensulth _ RECORDER 


FOUNDATION 


EMERGENCY  CATE  I  Unobserved  during  inspection. 


RESERVOIR 


None 


APPENDIX  B 

CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OPERATION,  PHASE  I 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology .  The  du  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1 
(Dam  Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology 
used  In  the  analysis  is  presented  belov. 


1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  Is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Reports  No.  40  prepared  by  the  National  Weather  Service. 

The  Index  rainfall  Is  reduced  from  10X  to  20Z  depending  on 
watershed  size  by  utilization  of  what  Is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  Is 
made  by  the  computer  program  using  distribution  methods 
developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  In 
development  of  the  overtopping  potential  is  based  on  applying 
a  hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 


The  unit  hydrograph  Is  developed  using  the  Snyder  method. 
This  method  requires  calculation  of  several  key  parameters. 
The  following  list  gives  these  parameters  their  definition 
and  how  they  were  obtained  for  these  analysis. 


Parameter 


C 


t 


L 


L 


ca 


Definition 

Coefficient  representing 
variations  of  watershed 
slope  and  storage 

Length  of  main  stream 
channel  miles 

Length  on  main  stream 
to  centroid  of  watershed 


Where  Obtained 

From  Corps  of 
Engineers* 

From  U.S.C.S. 

7.S  minute  topographic 

From  U.S.C.S. 

7 . S  minute  topographic 


C 


P 


Peaking  coefficient 


From  Corps  of 
Engineers* 


A 


Watershed  size 


From  U.S.C.S. 

7.S  minute  topographic 


•Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 


3.  Routing.  Reservoir  routing  is  sccoaplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrogreph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of 
the  outlet  works,  spillways  and  the  crest  of  the  daa  are  used 
as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  input  or  sufficient  dimensions  input  and  the 
program  will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation 
relationship  from  which  the  computer  calculates  storage. 

Surface  areas  are  either  planimetered  from  available  mapping 
or  U.S.C.S.  7.5  minute  series  topographic  maps  or  taken  from 
reasonably  accurate  design  data. 

Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
Che  daa  overtopping. 

5.  Daa  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  Increase  in  downstream 
flooding  due  to  failure  of  the  daa  caused  by  overtopping. 

This  is  accomplished  by  routing  both  the  pre  failure  peak 
flow  and  the  peak  flow  through  the  breach  (calculated  by  the 
computer  with  given  input  assumptions)  at  a  given  point  in 
time  and  determining  the  water  depth  in  the  downstream  channel. 
Channel  cross-sections  taken  from  U.S.C.S.  7.5  minute  topographic 
maps  were  used  in  the  downstream  flood  wave  routing.  Pre  and 
post  failure  water  depths  are  calculated  at  Locations  where 
cross-sections  are  input. 
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CHECK  LIST 

HTDROLOCIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  3.2  square  miles,  woodland.  moderate  slopes 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  _ 1756.5  (843  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  *1* _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ Unknown _ 

ELEVATION  TOP  DAM:  _ 1759-7 _ 

SPILLWAY  CREST: 


a. 

Elevation 

1756.5 

b. 

Type  _ 

Uncontrolled  concrete  chute 

c. 

Width  _ 

Ogee  -  broad  crested 

d. 

Length  _ 

Effective  -  66  feet 

e. 

f. 

Location  Spillover  R18ht  abutment 

Number  and  Tvpa  of  Gates  ,ton** 

OUTLET  WORKS: 


«. 

b. 

c. 

d. 

e. 


Typn 


24"  pipe 


Location  IhlgURh  <J-WB _ 

Entrance  Inverts  _ 

Exit  inverts _ 17*2.6 _ 

Emergency  dra indown  facilities  Valve  on  upstream  alone 


HYDROMETEOROLOGICAL  GAUGES: 

a.  Type  _ Non«- _ 

b.  Location  _ 

c.  Records  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE  t  June  1972,  elevation  1758.0  estimated 

376  cfs 
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Gmril  (Oology. 


L«ka  Mokoma  Reservoir  and  Dan  11#  within  tha  Alleghany  High 
Plateau#  Section  of  the  Appalchlan  Plateau#  Physiographic  Province. 
This  *r“  1*  characterized  by  nearly  horizontal  strata  with  local 
open  folds.  Anticlines  and  sync lines  are  usually  quite  broad. 

There  are  no  known  faults  In  the  vicinity  of  the  reservoir. 

The  bedrock  in  this  area  consists  of  the  Mlsalsslpplan  aged 
Pocono  Croup.  Tha  rocks  in  this  group  Include  fine  to  coarse¬ 
grained  sandstone,  gray  to  greenish-gray  conglomeratic  beds, 
thin  beds  of  shale  and  slltstone,  and  a  few  coal  beds.  The 
aoderate  to  thick  beds  are  well  developed.  The  abundant  joints 
are  also  well  developed  and  noderately  to  closely  spaced  in  a 
regular  pattern.  This  formation  is  highly  resistant  to  weathering 
and  usually  has  only  a  thin  nantle  of  weathered  naterlal.  It  is 
•n  excellent  foundation  material  for  heavy  structures.  The  sur¬ 
face  drainage  Is  good  while  tha  interstitial  and  secondary 
porosity  give  the  unit  a  high  effective  porosity. 


